Abstract--By techniques of critical point theory, we show that multiple periodic weak solutions of a general class of Hamiltonian systems persist despite perturbation with an L 2 term destroying the Sl-symmetries.
INTRODUCTION
In this paper, in the spirit of [1] , we want to investigate the effect of perturbing the Sl-symmetry of a general class of Hamiltonian systems.
Studied around 1980 by Bahri and Berestycki in [2] , the problem of finding multiple periodic solutions of nonsymmetric systems of type (T ij (s) = 5ij) a/e = Ds, V(v) + ~e, g = l,...,n, (1.1) where ~ c L2(S 1, Nn), have also been considered by Rabinowitz in [3] via techniques of classical critical point theory.
In order to find weak solutions to (1.1), he looked for critical points of the smooth (C 1) action L : HI(S1,N n) --* ~ defined by On the other hand, the action of a mechanical system with n degree of freedom, in general, may be represented by quasi-linear functionals L : HI(S 1, R n) --* N of the type where {TiJ(s)} is the symmetric positive definite quadratic form of kinetic energy and V is the potential energy. If ~ --0, clearly for each 7 E HI(SI,I~ n) we have
.
If ~ # 0, the Sl-symmetry drops and the associated evolution system is given by 1 Ds~TiJ (7);h~/j = Ds~ V(7) + ~t,
for ~ = 1,..., n. Now, since LI(s 1, N n) C_ H-1($1, R'~), (1.2) is a smooth functional and we shall apply the techniques of classical critical point theory [3] [4] [5] .
Recently, some papers have been published about the existence of weak solutions to quasilinear elliptic systems subjected to perturbation from Z2-symmetry. (L(-7) = L (7)). See [6, 7] . On the other hand, to my knowledge, little is known for gLsymmetries in case of the quasi-linear functional (1.2) .
Throughout the paper, we shall consider the following assumptions. Under the previous assumptions, the following is our main result.
Then the perturbed Hamiltonian system (6 = 1,..., n) 
PERTURBED SI-SYMMETRIC FUNCTIONALS
By condition (1.6), we find Cl,C2,C3 > 0 such that for each s E R ~, Let us now define X E C°°(R) by setting x(r) = 1 for r < 1, X(T) = 0 for r > 2, and -2 < X'(T) < 0 when 1 < r < 2, and let for each "y E HI(S1,R n) Note that, by the previous lemma, if ~/E HI(S1,R n) is a weak solution to (1.7), we have that ¢(7) = 1, and therefore, L(7) = L(7). The next result measures the defect of Sl-symmetry of L. This turns out to be crucial in the final comparison argument. 
HI(SI,R n) is a weak solution to (2.10) with L(7) >-M, then 7 is a weak solution to (1.7) and L(7) = L(7).
PROOF. Follow the steps of Theorem 2.3 in [1] . | 
THE PALAIS-SMALE CONDITION FOR DEFINITION 1. If c C l~, a sequence (7 h) C_ HI(S1,R n) is said to be a Palais-Smale sequence at level c ((PS)c-sequence, in short) for L, ilL(7 h) -* c, and (for ~ = 1,..., n) 1 ns~TiJ (7)~/i4/j -Ds~ V(7) ~ O, -~ (T'~(~)~)' +

v(7h) dT--[o(l+Tl(7h))+l]ll(Pll2ll7hH2,
where v > 0 is the ellipticity constant of coefficients T ij and T1, T2 : H 1 (~1, Rn) __~ ~ are defined by setting
T~ (7) = X' (~ (7)) (2c)2,~(~)¢(~)-2~ (7)
~. 7d~-,
If we choose M sufficiently large, we find E > 0, ~ > 0, and
Hence, we obtain, for some b > 0 and c > 0, tJ£ h 2 ~ 117hlli,~ + K >_ T 117 I1~,~ + b'7117'~11~-c 117"111,~, which implies the boundedness of (7 h) in HI(s 1, Rn). |
We now recall a crucial property for the Palais-Smale condition to hold.
LEMMA 4. Let (7 h) be a bounded sequence in HI(S1,R n) and set
(wh'~?> = T'J ("th)~/hiTjdT +-2 E DsT'J (7h) "h'h dT
for all U 6 C°°{S 1 Rn). Then, if (w h) is strongly convergent to some w in H-I(S1,Rn), (7 h)
admits a strongly convergent subsequence in H I (S I , Rn).
PROOF• Since in our setting LI(S 1, Nn) C_ H-I(N 1, Nn), the proof is standard• |
We point out that the previous lemma is absolutely nontrivial in more than one variable.
See p,W].
We now come to one of the main tools of this paper. 
EXISTENCE OF MULTIPLE PERIODIC ORBITS
Now, let {el,..., en} be the standard basis in R ~ and define, for each 1 < i < n, 
